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(57)Abstract: 

PROBLEM TO BE SOLVED: To allow a projector to 
correct distortion in an image in correspondence with 
the shape of a projection plane and to correct distortion 
in a displayed image on a rugged plane or a projection 
curved plane. 

SOLUTION: This projector consists of a video input 
section 1 that receives an original image, a projection 
area acquisition section 3 that calculates an azimuth 
angle, a tilt angle and a distance of a projection plane 
from a normal vector of the projection plane to acquire a 
three-dimensional shape of the projection plane, a video 
correction section 2 that corrects tilting and 
magnification/ reduction to the input original image 
corresponding to the shape of the projection plane, and 
a video output section 4 that projects and outputs the 
corrected image. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The projector equipment characterized by coming to have an image amendment means perform inclination 
amendment to an input subject-copy image, and zooming amendment, and the video output means which carry out the 
projection output of the this amended image corresponding to a plane-of-projection acquisition means calculate an 
azimuth, a tilt angle, and distance of this plane of projection from an image input means input a subject-copy image, and 
a normal vector of plane of projection, and acquire the three-dimensions configuration of this plane of projection, and 
the configuration of plane of projection. 

[Claim 2] While said inclination amendment rotates a subject-copy image according to an inclination of plane of 
projection and changes magnitude according to a ratio of distance of said plane of projection, and a focal distance of a 
projector lens It is carried out by changing a coordinate of an image on temporary datum level according to distance of 
said plane of projection, and an inclination of plane of projection. Projector equipment according to claim 1 
characterized by said zooming amendment being what performed by changing a coordinate of a subject-copy image 
from a projector center according to a ratio of distance to datum level and temporary datum level. 
[Claim 3] Projector equipment according to claim 1 or 2 characterized by having computed a focal distance of a 
projector lens according to distance of said plane of projection computed with said plane-of-projection acquisition 
means, and establishing a projection control means which performs focus control in said video output means. 
[Claim 4] Projector equipment according to claim 3 characterized by performing said inclination amendment according 
to a focal distance computed in said projection control means. 

[Claim 5] Projector equipment characterized by providing the following An image input means to input a subject-copy 
image A plane-of-projection acquisition means to calculate an azimuth, a tilt angle, and distance of this plane of 
projection from a normal vector of plane of projection, and to acquire a three-dimensions configuration of this plane of 
projection A virtual plane-of-projection generation means to generate virtual plane of projection from a plane-of- 
projection configuration computed with said plane-of-projection acquisition means A transparent transformation means 
to compute an amendment image by projecting orthogonally a three dimensional image obtained by carrying out the 
projection simulation of the input subject-copy image to this virtual plane of projection by transparent transformation 
processing, and a video output means which carries out the projection output of the this amended image 
[Claim 6] Only an inclination of plane of projection rotates a coordinate of plane of projection, and said virtual plane of 
projection searches for a direction vector from a projector center of this coordinate. Search for an angle of this direction 
vector and an optical axis of projector equipment to make, and processing which computes a coordinate of three 
dimensions of a virtual plane-of-projection location of this coordinate is performed about all coordinates. Projector 
equipment according to claim 5 characterized by asking by generating a three-dimensions polygon which connected 
each coordinate of this virtual plane of projection. 

[Claim 7] An image input means to input a subject-copy image, and a video output means which carries out the 
projection output of the input image, A projection control means which changes an input image over this video output 
means, and a pattern image generation means to generate and output a pattern image, Matching with a projector image 
coordinate and a camera image coordinate is performed from an image which photoed an image of plane of projection 
when inputting this pattern image into this pattern image and said video output means through a camera. By the 
technique of triangulation A plane-of-projection acquisition means to acquire a configuration of plane of projection by 
searching for a three-dimensions coordinate of a location where this pattern image was projected, Projector equipment 
characterized by coming to have an image amendment means to perform inclination amendment and zooming 
amendment to an input subject-copy image, and to input into said video output means corresponding to a configuration 
of this plane of projection. 

[Claim 8] An image input means to input a subject-copy image, and a video output means which carries out the 
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projection output of the input image, A projection control means which controls projection indoor a location and a 
direction of this video output means, A plane-of-projection acquisition means to change configuration data of the 
projection interior of a room from a projection indoor configuration data base according to a location of said video 
output means, and data of a direction, and to acquire a plane-of-projection configuration, Projector equipment 
characterized by coming to have an image amendment means to perform inclination amendment and zooming 
amendment to an input subject-copy image, and to input into said video output means corresponding to a configuration 
of this plane of projection. 

[Claim 9] An image input means to input a subject-copy image, and a video output means which carries out the 
projection output of the input image, A marker detection means to detect a marker installed in the projection interior of a 
room, and configuration data of the projection interior of a room from a projection indoor configuration data base A 
plane-of-projection acquisition means to change according to a location of said video output means based on a detection 
result of said marker, and data of a direction, and to acquire a plane-of-projection configuration, Projector equipment 
characterized by coming to have an image amendment means to perform inclination amendment and zooming 
amendment to an input subject-copy image, and to input into said video output means corresponding to a configuration 
of this plane of projection. 

[Claim 10] An image input means to input a subject-copy image, and a video output means which carries out the 
projection output of the input image, A marker detection means to detect a marker installed in this video output means, 
A plane-of-projection acquisition means to change configuration data of the projection interior of a room from a 
projection indoor configuration data base according to a location of said video output means based on a detection result 
of said marker, and data of a direction, and to acquire a plane-of-projection configuration, Projector equipment 
characterized by coming to have an image amendment means to perform inclination amendment and zooming 
amendment to an input subject-copy image, and to input into said video output means corresponding to a configuration 
of this plane of projection. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the projector equipment whose amendment of 

the distorsion of projected image projected was enabled. 

[0002] 

[Description of the Prior Art] The image generated to the liquid crystal panel up etc. is taken out by transparency or 
reflection, and in order to make it the dilation ratio of an image at the time of projecting an image on plane of projection 
become homogeneity in each part, it is necessary to make it the optical axis of projector equipment cross the center and 
perpendicular of plane of projection in the projector equipment projected on plane of projection (screen). However, with 
the projector equipment of a front projection mold, when it does in this way, since projector equipment will be arranged 
near the center before plane of projection, when a spectator looks at the image of plane of projection, it becomes 
obstructive. Moreover, it may be difficult to arrange in an ideal location from the related up one of a space etc. also with 
the projector equipment of a back projection mold. Then, although it is necessary to arrange to physical relationship to 
which the optical axis of projector equipment becomes slanting to plane of projection, when it projects from across in 
this way, distortion will arise on the projected image. 

[0003] On the other hand, from the former, a certain amendment is performed and the method of acquiring an image 
with little distortion is learned. Drawing 13 shows the example (refer to JP,9-275538,A) of the image amendment 
method in the conventional technology. In this conventional projector equipment, from the subject-copy image shown in 
drawing 13 (a) An oblong resolution picture as shown in drawing 13 (b) compressed into the lengthwise direction is 
generated, and the keystone distortion amendment image which performed keystone (trapezoid) distortion amendment 
to this further as shown in drawing 13 (c) is generated. With projector equipment He is trying to obtain the display 
screen as shown in drawin g 13 (d) which had distortion amended on plane of projection by projecting on slanting facing 
up from a transverse plane to perpendicular plane of projection. 
[0004] 

[Problem(s) to be Solved by the Invention] However, although distortion amendment at the time of projecting the 
direction of facing up, the right sense direction, the left sense direction, and from facing down can be performed with 
the conventional projector equipment shown in drawing 13 since oblong conversion and keystone distortion amendment 
are processed, there is a problem that distortion like [ at the time of projecting the direction of the diagonal below, the 
direction of the diagonal right, the direction of the diagonal below, and from the diagonal left ] cannot be amended. 
Moreover, distortion in case plane of projection is not a plane is also difficult to correspond only by oblong conversion 
and keystone distortion amendment. 

[0005] This invention is made in view of an above-mentioned situation, and aims at offering the projector equipment 
which has the function which amends the distortion at the time of projecting from the direction of arbitration to plane of 
projection. Moreover, this invention aims at offering the projector equipment which has the function which amends the 
distortion at the time of projecting on irregular plane of projection and curved surface. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention according to claim 
1 A plane-of-projection acquisition means to start projector equipment, to calculate an azimuth, a tilt angle, and distance 
of this plane of projection from an image input means to input a subject-copy image, and a normal vector of plane of 
projection, and to acquire a three-dimensions configuration of this plane of projection, It is characterized by coming to 
have an image amendment means to perform inclination amendment of as opposed to an input subject-copy image 
corresponding to a configuration of plane of projection, and zooming amendment, and a video output means which 
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carries out the projection output of the this amended image. 

[0007] Moreover, invention according to claim 2 relates to projector equipment according to claim 1. While the above- 
mentioned inclination amendment rotates a subject-copy image according to an inclination of plane of projection and 
changes magnitude according to a ratio of distance of the above-mentioned plane of projection, and a focal distance of a 
projector lens It is carried out by changing a coordinate of an image on temporary datum level according to distance of 
the above-mentioned plane of projection, and an inclination of plane of projection. The above-mentioned zooming 
amendment is characterized by being what is performed by changing a coordinate of a subject-copy image from a 
projector center according to a ratio of distance to datum level and temporary datum level. 

[0008] Moreover, invention according to claim 3 is characterized by having started projector equipment according to 
claim 1 or 2, having computed a focal distance of a projector lens according to distance of the above-mentioned plane of 
projection computed with the above-mentioned plane-of-projection acquisition means, and establishing a projection 
control means which performs focus control in the above-mentioned video output means. 
[0009] Moreover, invention according to claim 4 relates to projector equipment according to claim 3, and is 
characterized by performing the above-mentioned inclination amendment according to a focal distance computed in the 
above-mentioned projection control means. 

[0010] Moreover, an image input means for invention according to claim 5 to require for projector equipment, and to 
input a subject-copy image, A plane-of-projection acquisition means to calculate an azimuth, a tilt angle, and distance of 
this plane of projection from a normal vector of plane of projection, and to acquire a three-dimensions configuration of 
this plane of projection, A virtual plane-of-projection generation means to generate virtual plane of projection from a 
plane-of-projection configuration computed with the above-mentioned plane-of-projection acquisition means, It is 
characterized by coming to have a transparent transformation means to compute an amendment image, and a video 
output means which carries out the projection output of the this amended image by projecting orthogonally a three 
dimensional image obtained by carrying out the projection simulation of the input subject-copy image to this virtual 
plane of projection by transparent transformation processing. 

[001 1] Moreover, invention according to claim 6 relates to projector equipment according to claim 5. Only an 
inclination of plane of projection rotates a coordinate of plane of projection, and the above-mentioned virtual plane of 
projection searches for a direction vector from a projector center of this coordinate. An angle of this direction vector and 
an optical axis of projector equipment to make is searched for, processing which computes a coordinate of three 
dimensions of a virtual plane-of-projection location of this coordinate is performed about all coordinates, and it is 
characterized by asking by generating a three-dimensions polygon which connected each coordinate of this virtual plane 
of projection. 

[0012] Moreover, an image input means for invention according to claim 7 to require for projector equipment, and to 
input a subject-copy image, A video output means which carries out the projection output of the input image, and a 
projection control means which changes an input image over this video output means, A pattern image generation 
means to generate and output a pattern image, Matching with a projector image coordinate and a camera image 
coordinate is performed from an image which photoed an image of plane of projection when inputting this pattern image 
into this pattern image and said video output means through a camera. By the technique of triangulation A plane-of- 
projection acquisition means to acquire a configuration of plane of projection by searching for a three-dimensions 
coordinate of a location where this pattern image was projected, It is characterized by coming to have an image 
amendment means to perform inclination amendment and zooming amendment to an input subject-copy image, and to 
input into the above-mentioned video output means corresponding to a configuration of this plane of projection. 
[0013] Moreover, an image input means for invention according to claim 8 to require for projector equipment, and to 
input a subject-copy image, A video output means which carries out the projection output of the input image, and a 
projection control means which controls projection indoor a location and a direction of this video output means, A 
plane-of-projection acquisition means to change configuration data of the projection interior of a room from a projection 
indoor configuration data base according to a location of the above-mentioned video output means, and data of a 
direction, and to acquire a plane-of-projection configuration, It is characterized by coming to have an image amendment 
means to perform inclination amendment and zooming amendment to an input subject-copy image, and to input into the 
above-mentioned video output means corresponding to a configuration of this plane of projection. 
[0014] Moreover, an image input means for invention according to claim 9 to require for projector equipment, and to 
input a subject-copy image, A video output means which carries out the projection output of the input image, and a 
marker detection means to detect a marker installed in the projection interior of a room, A plane-of-projection 
acquisition means to change configuration data of the projection interior of a room from a projection indoor 
configuration data base according to a location of the above-mentioned video output means based on a detection result 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/10/2004 



Page 3 of 8 



of the above-mentioned marker, and data of a direction, and to acquire a plane-of-projection configuration, It is 
characterized by coming to have an image amendment means to perform inclination amendment and zooming 
amendment to an input subject-copy image, and to input into the above-mentioned video output means corresponding to 
a configuration of this plane of projection. 

[0015] Moreover, an image input means for invention according to claim 10 to require for projector equipment, and to 
input a subject-copy image, A video output means which carries out the projection output of the input image, and a 
marker detection means to detect a marker installed in this video output means, A plane-of-projection acquisition means 
to change configuration data of the projection interior of a room from a projection indoor configuration data base 
according to a location of the above-mentioned video output means based on a detection result of the above-mentioned 
marker, and data of a direction, and to acquire a plane-of-projection configuration, It is characterized by coming to have 
an image amendment means to perform inclination amendment and zooming amendment to an input subject-copy 
image, and to input into the above-mentioned video output means corresponding to a configuration of this plane of 
projection. 
[0016] 

[Function] He acquires the three-dimensions configuration of plane of projection, and is trying to control an amendment 
parameter by the configuration of this invention according to the three-dimensions configuration of this plane of 
projection for distorsion-of-projected-image amendment of projector equipment. Here, the three-dimensions 
configuration of plane of projection points out the distance and the inclination of plane of projection from projector 
equipment, and distorsion-of-projected-image amendment projected is performed in this invention according to the 
projection distance and the projection direction over plane of projection of [ from projector equipment ]. Furthermore, 
the distorsion of projected image projected further is amended by recognizing not only the distance and the inclination 
of plane of projection but the shape of toothing and curved surface configuration of plane of projection. Therefore, 
while being able to amend the distortion at the time of projecting from the direction of arbitration to plane of projection 
according to this invention, it is possible to also amend the distortion at the time of projecting on irregular plane of 
projection and curved surface. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained with reference to a 
drawing. Explanation is concretely given using an example. 

<> Drawing where the flow chart and dra wing 3 which show the flow of amendment processing [ in / in the block 
diagram and drawing 2 which show the configuration of the projector equipment whose 1st example drawin g 1 is the 1st 
example of this invention / this example ] explain processing of the enlarging-or-contracting amendment in this 
example, and drawing 4 are drawings for explaining processing of the inclination amendment in this example. As shown 
in drawing 1 , the outline configuration of the projector equipment of this example is carried out from the image input 
section 1, the image amendment section 2, the plane-of-projection acquisition section 3, and the video output section 4. 
The image input section 1 inputs a subject-copy image. The image amendment section 2 processes distorsion-of- 
projected-image amendment. The plane-of-projection acquisition section 3 acquires the information on the three- 
dimensions configuration of plane of projection. The video output section 4 performs the projection output of an image 
by which distortion amendment was carried out. In addition, as the plane-of-projection acquisition section 3, although a 
known three-dimensions configuration measuring device can be used, for this contractor, and since it is not directly 
related to the important section of this invention, the explanation about that detailed configuration is omitted. [ this 
equipment ] 

[0018] Next, actuation of the projector equipment of this example is explained with reference to d rawing 1 . If a subject- 
copy image is inputted from the image input section 1, the image amendment section 2 will process distorsion-of- 
projected-image amendment using the information from the plane-of-projection acquisition section 3. Under the present 
circumstances, in the plane-of-projection acquisition section 3, the three-dimensions configuration of plane of projection 
is searched for. The three-dimensions configuration of the projection plane of arbitration can be expressed with three 
parameters, an azimuth, a tilt angle, and distance. Here, an azimuth is an angle (surrounding angle of rotation of the 
shaft which intersects perpendicularly with the optical axis within a vertical plane including the optical axis of projector 
equipment) which shows in the which direction plane of projection leans to projector equipment. A tilt angle is an angle 
(surrounding angle of rotation of the horizontal axis which intersects perpendicularly with the optical axis of projector 
equipment) which shows how many plane of projection lean. Distance is a projector center (the center of a projector 
lens is pointed out.). It is [ the following and ] the distance from an abbreviation to a projection center. The plane-of- 
projection acquisition section 3 computes three measured parameters of the azimuth of a plane-of-projection 
configuration, a tilt angle, and distance. 
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[0019] Next, with reference to drawing 2 , the flow of the amendment processing in the projector equipment of this 
example is explained. The plane-of-projection acquisition section 3 computes the normal vector of plane of projection at 
first at the time of amendment processing initiation (step SI 01). The normal vector of plane of projection is called for by 
measuring the location of at least three points on plane of projection. The plane-of-projection acquisition section 3 asks 
for the azimuth and tilt angle of plane of projection from a normal vector next (step SI 02). When the normal vector (a, 
b, c) is called for by the system of coordinates which set the Z-axis as the optical axis of projector equipment, and set 
the Y-axis as the upper part, an azimuth is searched for as tan-1 (b/a) and a tilt angle is called for as tan-1 (c/root 
(a2+b2)). The plane-of-projection acquisition section 3 computes the distance from a projector center to the center of 
plane of projection next by asking for the intersection of the optical axis of projector equipment, and plane of projection 
(step SI 03). 

[0020] Next, the image amendment section 2 processes inclination amendment (step SI 04). Drawing 3 and drawing 4 
are the cross sections cut at the plane containing the optical axis of a projector, and the normal vector of plane of 
projection 109. A datum plane 112 shall be a plane which serves as criteria from projector equipment 100, it shall be 
amended by image which is projected on a datum plane 1 12, and an image shall be projected on plane of projection 110. 
Here, the temporary datum plane 1 1 1 is parallel to a datum plane 1 12, and it is defined as the plane passing through the 
intersection of a projector optical axis and plane of projection 110. First, in drawin g 3 , if distance from Z0 and projector 
equipment 100 to the temporary datum plane 1 1 1 is set to Zl for the distance from projector equipment 100 to a datum 
plane 1 12, in order to project the y-axis value 10 in a datum plane on the location of 10 similarly in the temporary datum 
plane 1 1 1, it is necessary to set the y-axis value of these corresponding points of a former image to the zO/zl time 0, i.e., 
y ff =y-z, / zl. This is simple enlarging-or-contracting count, and is the same also about a x-axis value. 
[0021] furthermore, in drawing 4 , in order to project the y-axis value 1 in the temporary datum level 1 1 1 on the location 
of 1 similarly in plane of projection 1 10, it is necessary to make the y-axis value of these corresponding points of a 
former image into tan phi/tan theta twice (zl+y-sinalpha), i.e., y f -y-tanphi/tantheta=y-zlandcosalpha/ Since the length 
of a former image must be displayed about a x-axis value in the location of distance z3, it becomes x 1 -x-zl /(zl+y- 
sinalpha). 

[0022] As mentioned above, in order to amend a certain image, only an azimuth performs amendment (x', y') = (k-x, k- 
cos alpha-y) corresponding to the tilt angle alpha of enlarging or contracting and the (3) plane of projection 1 10 for (1) 
image, and k=zl /(zl+y-sinalpha) from the distance of rotation, (2) projector equipment 100, datum level 1 12, and plane 
of projection 1 10. (4) What is necessary is just to perform processing in the order of amending rotation of an image. 
Thus, according to the projector equipment of this example, even when it projects from the direction of arbitration to the 
projection plane 1 10, the image which amended distortion can be projected. 

[0023] o 2nd example drawin g 5 is the block diagram showing the configuration of the projector equipment which is 
the 2nd example of this invention. As shown in drawing 5 , the outline configuration of the projector equipment of this 
example is carried out from the image input section 1 1, the image amendment section 12, the plane-of-projection 
acquisition section 13, the video output section 14, and the projection control section 15. The image input section 1 1, the 
image amendment section 12, and the plane-of-projection acquisition section 13 are the same as that of the image input 
section 1 in the case of the 1st example shown in drawing 1 , the image amendment section 2, and the plane-of- 
projection acquisition section 3. With the image amended from the image amendment section 12, the video output 
section 14 performs the focus of a projector lens according to the control from the projection control section 15 while 
performing a projection output. The projection control section 15 controls the focal distance of the projector lens in the 
video output section 14. 

[0024] Although the fundamental configuration of the projector equipment of this example is the same as that of the 
case of the 1st example almost, it has the projection control section 15, and the points which enabled control of the focal 
distance in the video output section 14 differ. Hereafter, actuation of the projector equipment of this example is 
explained with reference to drawin g 5 . If a subject-copy image is inputted from the image input section 1 1, the image 
amendment section 12 will perform distorsion-of-projected-image amendment processing using the information from 
the plane-of-projection acquisition section 13. Under the present circumstances, in the plane-of-projection acquisition 
section 13, three parameters, an azimuth, a tilt angle, and distance, are computed by measuring the three-dimensions 
configuration of plane of projection. The projection control section 15 computes the focal distance which should be set 
as the projector lens of an adjustable focal distance according to the distance from the projector center searched for in 
the plane-of-projection acquisition section 13 to a projection center. The video output section 14 changes the focal 
distance of a projector lens by this, and performs a projection output with the image by which amendment processing 
was carried out in the image amendment section 12. Furthermore, the focal distance computed by the projection control 
section 1 5 is used also for the inclination amendment in step SI 04 of the 1st example, and is reflected in image 
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amendment. 

[0025] Since the image in plane of projection fades when the distance of projector equipment and plane of projection is 
changed exceeding the depth of focus of projector RENSU, it is necessary to perform the focus of a projector lens. With 
the projector equipment of this example, since the projection control section 5 finds the focal distance suitable for the 
video output section 14 and performs focus control of a projector lens in the video output section 14 by this from the 
distance of the projection center and projector equipment which were computed in the plane-of-projection acquisition 
section 13, even when the distance of projector equipment and plane of projection changes, the image of plane of 
projection does not fade. 

[0026] <> The block diagram showing the configuration of the projector equipment whose 3rd example drawin g 6 is the 
3rd example of this invention, and drawin g 7 are drawings for explaining actuation of this example. As shown in 
drawing 6 , the outline configuration of the projector equipment of this example is carried out from the image input 
section 21, the plane-of-projection acquisition section 23, the video output section 24, the virtual plane-of-projection 
generation section 26, and the transparent transformation section 27. The image input section 21, the plane-of-projection 
acquisition section 23, and the video output section 24 are the same as that of the image input section 1 in the case of the 
1st example shown in drawing 1 , the plane-of-projection acquisition section 3, and the video output section 4. The 
virtual plane-of-projection generation section 26 generates the approximation plane of projection of imagination from 
the plane-of-projection configuration computed in the plane-of-projection acquisition section 23. The transparent 
transformation section 27 calculates an amendment image by putting a normal subject-copy image on virtual 
approximation plane of projection, carrying out transparent transformation of the image, and carrying out the back 
projection simulation of the image which should be displayed on plane of projection from projector equipment. 
[0027] Although the fundamental configuration of the projector equipment of this example is the same as that of it of 
the 1st above-mentioned example almost, it replaces with the image amendment section 2 of the 1st example, and 
differs in that the virtual plane-of-projection generation section 26 and the transparent transformation section 27 were 
used. Hereafter, actuation of the projector equipment of this example is explained with reference to drawing 6 . If a 
subject-copy image is inputted from the image input section 21, the virtual plane-of-projection generation section 26 
will generate the approximation plane of projection of imagination from the plane-of-projection configuration computed 
in the plane-of-projection acquisition section 23. 

[0028] Here, it regards as the approximation plane of projection of imagination from a user, and natural plane of 
projection is pointed out. Virtual plane of projection passes along the projection center of plane of projection, the 
normal vector has the the same horizontal component of the normal vector of plane of projection, and it is parallel to a 
floor line. Next, processing of the transparent transformation section 27 is explained with reference to drawing 7 . A 
transparent transformation model with which a subject-copy image is normally displayed on the computed 
approximation plane of projection is set up, and the projection simulation of the subject-copy image is carried out to the 
virtual plane of projection 210. By this projection simulation, the image by which it should be indicated by projection is 
obtained to plane of projection 220. 

[0029] Furthermore, a transparent transformation model with which an output image is displayed on plane of projection 
220 from projector equipment 200 is set up, and the amendment image which should output the image by which it was 
indicated by projection in plane of projection 220 to the location of the liquid crystal (LCD) panel 230 of projector 
equipment 200 by the back projection simulation is obtained. The video output section 24 performs a projection output 
with the image by which amendment processing was carried out by doing in this way. 

[0030] Processing of transparent transformation is the processing well known for the field of three-dimensions computer 
graphics, and since the circuit which can be processed at a high speed is already used widely, while using this circuit, 
improvement in the speed of amendment processing is realizable by controlling the approximation precision of virtual 
plane of projection. 

[0031] Thus, the approximation plane which turns into virtual plane of projection in the plane of projection which is 
irregular according to the projector equipment of this example, or the plane of projection of a curved surface is 
computed, and as well as the case where plane of projection is a plane even when transparent transformation processing 
is only performed and it projects from the direction of arbitration to plane of projection, the image which amended 
distortion can be projected. 

[0032] <> The block diagram showing the configuration of the projector equipment whose 4th example drawing 8 is the 
4th example of this invention, and drawing 9 are the flow charts explaining the flow of the plane-of-projection 
coordinate location calculation processing in amendment processing of this example. As shown in drawing 8 , the 
outline configuration of the projector equipment of this example is carried out from the image input section 31, the 
image amendment section 32, the plane-of-projection acquisition section 33, the video output section 34, the projection 
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control section 35, the pattern image generation section 36, and a camera 37. The image input section 31 and the image 
amendment section 32 are the same as that of the image input section 1 in the case of the 1 st example shown in drawing 
1 , and the image amendment section 2. The plane-of-projection acquisition section 33 computes the configuration of 
plane of projection by the principle of triangulation with the image from the camera 37 which photoed the pattern 
image. The video output section 34 performs a projection output with the image amended from the image amendment 
section 32, and the pattern image from the pattern image generation section 36. The projection control section 35 
performs control which changes the input image of the video output section 34. The pattern image generation section 38 
generates a pattern image. A camera 37 photos plane of projection 38 from an optically different direction from 
projector equipment. 

[0033] Although the fundamental configuration of the projector equipment of this example is the same as that of the 
case of the 1st example almost, compared with the case of the 1st example, it differs in that flexibility was given to 
processing of the plane-of-projection acquisition section by using optical projection. Hereafter, actuation of the 
projector equipment of this example is explained with reference to drawin g 8 . If a subject-copy image is inputted from 
the image input section 1, the image amendment section 2 will perform amendment processing of an image using the 
data from plane-of-projection acquisition section 3A. Under the present circumstances, in the plane-of-projection 
acquisition section 33, the configuration of plane of projection is computed by searching for the three-dimensions 
coordinate of the location where that point was projected by applying the principle of triangulation to a certain point in 
the image system of coordinates of a projector, and the point in a camera image of corresponding, using the information 
on the pattern image from a camera 37. In the video output section 34, based on control of the projection control section 
35, the image by which amendment processing was carried out and the pattern image from the pattern image generation 
section 36 of the image amendment section 32 are changed, and a projection output is carried out. A change to the 
image input from the image amendment section 32 in the video output section 34 and the pattern image input from the 
pattern image generation section 36 is controlled by the projection control section 35. The image of the plane of 
projection 38 based on the projection output from the video output section 34 is sent to the plane-of-projection 
acquisition section 33 through a camera 37, and computes the configuration of plane of projection as mentioned above 
in the plane-of-projection acquisition section 33 by this. 

[0034] Next, the flow of the plane-of-projection coordinate location calculation processing in amendment processing of 
the projector equipment of this example is explained using drawing 9 . In video output section 4B, the video output of 
the input image is changed and carried out to an input image from the pattern image generation section 36 from the 
input image from the image amendment section 32 at the time of amendment processing initiation (step S301). Next, a 
pattern image is generated in the pattern image generation section 36 (step S3 02), and the pattern image on the plane of 
projection 38 outputted by this from the video output section 34 is photoed with a camera 37 (step S303). In the plane- 
of-projection acquisition section 33, the existing point in the image system of coordinates of a projector matches by 
investigating which point is supported in a camera image coordinate from the image photoed with the camera 37 (step 
S305), and the three-dimensions coordinate of the location where the point was projected by the principle of 
triangulation is computed further (step S3 06). 

[0035] The technique of measuring such an objective three-dimensions location is common knowledge as optical 
projection. When it cannot ask for the location of a number sufficient by one pattern projection of coordinates, the 
location of a required number of coordinates on plane of projection is computed by repeating processing of step S302 - 
step S304 in step S304. And when calculation of the location of the coordinate on plane of projection is completed, it 
shifts to step SI 01 of amendment processing of the 1st example shown in drawing 2 . 

[0036] With the configuration of this example, when it projects from the direction of arbitration to plane of projection 
like the case of the 1st example by using a general-purpose camera, or when [ while being able to project the image 
which amended distortion, ] it projects on irregular field and curved surface, display distorsion of projected image can 
be amended. 

[0037] <> The block diagram showing the configuration of the projector equipment whose 5th example drawing 10 is 
the 5th example of this invention, and drawing 1 1 are flow charts which show the flow of the plane-of-projection 
configuration data calculation processing in amendment processing of this example. As shown in drawing 10 , the 
outline configuration of the projector equipment of this example is carried out from the image input section 41, the 
image amendment section 42, the plane-of-projection acquisition section 43, the video output section 44, the projection 
control section 45, and the projection indoor configuration data base 46. The image input section 41, the image 
amendment section 42, and the video output section 44 are the same as that of the image input section 1 in the case of 
the 1st example shown in drawingJL , the image amendment section 2, and the video output section 4. The plane-of- 
projection acquisition section 43 gains the configuration data of the projection interior of a room from the projection 
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indoor configuration data base 46. The projection control section 45 controls the location and direction indoor [ the ] of 
projector equipment. The projection indoor configuration data base 46 saves the indoor configuration data to project 
beforehand. 

[0038] Although the fundamental configuration of the projector equipment of this example is the same as that of the 
case of the 1st example almost, it has the projection indoor configuration data base 46, and the points which simplified 
processing of the plane-of-projection acquisition section differ by saving the indoor configuration data to project 
beforehand. Hereafter, actuation of the projector equipment of this example is explained with reference to drawing 10 . 
If a subject-copy image is inputted from the image input section 41, the image amendment section 42 will perform 
amendment processing of an image using the data from the plane-of-projection acquisition section 43. While acquiring 
the location of projector equipment indoor [ that ], and the data of a direction from the projection control section 45 in 
the plane-of-projection acquisition section 43 at the time of amendment processing initiation, a plane-of-projection 
configuration is acquired by acquiring the configuration data of the portion corresponding to plane of projection from 
the projection indoor configuration data base 46, and changing the configuration data of this plane of projection into the 
coordinate of projector system of coordinates. The image amendment section 42 amends an input subject-copy image 
according to the data of this plane-of-projection configuration, and the video output section 44 carries out the projection 
output of the amended image by this. Under the present circumstances, the projection control section 45 controls 
projection indoor the location and direction of projector equipment. 

[0039] Next, the flow of the plane-of-projection configuration data calculation processing in amendment processing of 
the projector equipment of this example is explained using drawing 1 1 . It computes the data of a plane-of-projection 
configuration by the plane-of-projection acquisition section 43 acquiring the location and direction data of projector 
equipment (step S401), acquiring the configuration data of the portion corresponding to plane of projection from the 
projection indoor configuration data 46 (step S402), and changing the configuration data of this plane of projection into 
the coordinate of projector system of coordinates from the projection control section 45 at the time of amendment 
processing initiation (step S403). And when calculation of plane-of-projection configuration data is completed, it shifts 
to step SI 01 of amendment processing of the 1st example shown in drawing 2 . 

[0040] Thus, with the projector equipment of this example, since it acquires by changing the configuration of plane of 
projection from the data saved beforehand, processing is simplified and high-speed processing is attained. 
[0041] <> 6th example drawin g 12 is the block diagram showing the configuration of the projector equipment which is 
the 6th example of this invention. As shown in drawin g 12 , the outline configuration of the projector equipment of this 
example is carried out from the image input section 51, the image amendment section 52, the plane-of-projection 
acquisition section 53, the video output section 54, the marker detecting element 55, and the projection indoor 
configuration data base 56. The image input section 51, the image amendment section 52, and the video output section 
54 are the same as that of the image input section 1 in the case of the 1st example shown in drawin g 1 , the image 
amendment section 2, and the video output section 4. The plane-of-projection acquisition section 53 acquires the 
detection information on a marker from the marker detecting element 55 while gaining the configuration data of the 
projection interior of a room from the projection indoor configuration data base 56. The marker detecting element 55 
detects the marker attached in the projection interior of a room. The projection indoor configuration data base 46 saves 
the indoor configuration data to project beforehand. 

[0042] Although the projector equipment of a fundamental configuration of this example is the same as that of the case 
of the 1st example almost , it has the projection indoor configuration data base 56 , and while saving the indoor 
configuration data to project beforehand , the points which simplified processing of the plane of projection acquisition 
section differ by having the marker detecting element 55 , detecting the marker attached in the projection interior of a 
room , and acquiring the location of projector equipment , and the data of a direction . Hereafter, actuation of the 
projector equipment of this example is explained with reference to drawing 12 . If a subject-copy image is inputted from 
the image input section 51, the image amendment section 52 will perform amendment processing of an image using the 
data from the plane-of-projection acquisition section 53. The marker detecting element 55 acquires the location of 
projector equipment, and the data of a direction by observing the marker used as the identifier (ID) of a wall surface 
which sticks on the wall surface of for example, a projection room, and is kicked by the sensor (un-illustrating) added to 
projector equipment at the time of amendment processing initiation. In the plane-of-projection acquisition section 53, 
while acquiring the location of the projector equipment from the marker detecting element 55, and the data of a 
direction, a plane-of-projection configuration is acquired by acquiring the configuration data of the portion 
corresponding to plane of projection from the projection indoor configuration data base 56, and changing the 
configuration data of this plane of projection into the coordinate of projector system of coordinates according to the 
location of projector equipment, and the data of a direction. The image amendment section 52 amends an input subject- 
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copy image according to the data of this plane-of-projection configuration, and the video output section 54 carries out 
the projection output of the amended image by this. 

[0043] Thus, he is trying to acquire the data of the projection indoor location of projector equipment, and a direction 
using a marker instead of controlling projection indoor the location and direction of projector equipment with the 
projector equipment of this example. Since marker detection is realizable by the small sensor, it is miniaturized and an 
equipment configuration is lightweight-ized. 

[0044] As mentioned above, although the example of this invention has been explained in foil detail with the drawing, 
the concrete configuration was not restricted to this example, and even if there is modification of layout of the range 
which does not deviate from the summary of this invention etc., it is included in this invention. For example, in the 2nd 
above-mentioned example, it considers as a fixed focal distance instead of making a projector lens into an adjustable 
focal distance, the location of the liquid crystal (LCD) panel in projector equipment etc. is changed, and it may be made 
to perform focus control. Moreover, instead of sticking a marker on the projection interior of a room, the marker is stuck 
on projector equipment itself and you may make it observe in the 6th example by the sensor which installed it indoors. 
Moreover, in the 1st above-mentioned example, in the image amendment section 2, first, after performing enlarging-or- 
contracting amendment, the case where inclination amendment was performed was stated, but after performing not only 
this but inclination amendment, it may be made to perform enlarging-or-contracting amendment. Moreover, it may 
replace with a liquid crystal (LCD) panel, for example, laser equipment may be used. 
[0045] 

[Effect of the Invention] As explained above, it not only can amend the distortion at the time of projecting from the 
direction of arbitration to plane of projection, but according to the projector equipment of this invention, it can amend 
distortion of a display image to the plane of projection of an irregular field or a curved surface. This is because 
distortion amendment of an image is performed according to the configuration of plane of projection. Moreover, focus 
control of projector equipment can be performed. This is because the distance of plane of projection is measured and the 
focal distance of a projector lens is controlled according to distance. Moreover, distortion amendment processing of an 
image can be performed at a high speed. This is because the approximation virtual plane of projection corresponding to 
a plane-of-projection configuration was generated and transparent transformation processing has amended distortion of 
an image to approximation virtual plane of projection. Moreover, configuration acquisition processing of plane of 
projection can be performed using a general-purpose camera. This is because a plane-of-projection configuration is 
calculable by the principle of triangulation by photoing with a camera the image which projected the pattern on plane of 
projection. Moreover, configuration acquisition processing of plane of projection can be performed at a high speed. This 
is because data is acquired from the equipment which can control a location and a direction to projector equipment, the 
configuration data of the projection interior of a room beforehand saved by this is only changed into it and a plane-of- 
projection configuration can be computed. Moreover, the configuration acquisition equipment of plane of projection can 
be lightweight[ a miniaturization and ]-ized. This is because the location and the direction of projector equipment, are 
calculated, the configuration data of the projection interior of a room beforehand saved by this is only changed and a 
plane-of-projection configuration can be computed by sticking the marker on the projection interior of a room 
beforehand, and observing this marker from projector equipment. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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